Material and Methods
The study was carried out on 21 mothers and their 21 newborn babies. All babies were born after an uneventful pregnancy and an uncomplicated delivery. The mean birthweight of the infants was 3 * 34 kg. Data were obtained from 9 healthy adult females for comparison.
Blood samples were collected from the cubital vein during the last stage of labour, from the cord immediately after birth; and from the newborn infants by the use of a polyethylene catheter inserted into the umbilical vein during the third hour (between 120 and 180 minutes) after birth. Heparinized syringes were used for the collection of all blood samples. A fraction of the blood sample from each subject was transferred to tubes kept in an ice-bath and taken thus to the laboratory for determination of free fatty acids. The remaining blood fractions were transferred to test-tubes at room temperature and taken to a 37°C. incubator within 15 minutes of collection. All mothers were in a fasting state (mean 14 hours) at the time blood was taken and Received May 2, 1968. none had received any patenteral solutions before or during labour.
The newborn babies were divided into two groups. Group I, 10 babies that were kept in a fasting state during the study period. Group II, 11 babies that were fed glucose water (glucose 50 g./m.2), given in thtee 30-minute intervals during the first 90 minutes after birth.
Free fatty acids in plasma were determined by the Dole method, as modified by Burns (Dole and Meinertz, 1960; Burns et al., 1963) on paited samples. The analytical precision in duplicate determinations was 0 * 002 mEq/l.
Endogenous lipoprotein lipase activity was expressed as the amount of free fatty acids, in mEq/l., produced by 1 ml. plasma after 60 minutes' incubation at 37°C. The incubation mixture was prepared according to the Kem method (Kern, Steinmann, and Sanders, 1961) . The substrate solution was kept at 37°C. for 30 minutes before the addition of plasma samples. A separate control solution (1 ml. plasma at 37°C. for 3 minutes) was used for each sample. After incubation, the free fatty acids were extracted by the same method (Dole and Meinertz, 1960; Burns et al., 1963) , and again the analytical precision in paired samples was 0-002 mEq/l. Blood glucose was determined by the Somogyi method. The analytical precision in duplicate samples was 1 1 mg./l00 ml.
Results
Results are shown in the Table and Figure. Mean blood glucose level in the mothers' blood during labour was 95 ± 12 4 mg./100 ml.; in cord blood this value was 89 ± 18 3 mg./100 ml. and in the newborns in the first group (those kept in the fasting state), 60 7 ± 12 4 mg./100 ml. Mean glucose levels in the second group of newborns (those who were fed glucose) was 142 ± 49 4 mg./100 ml. in the third hour after birth. The blood glucose levels in the two groups of newborns were significantly different from one another.
Mean free fatty acid in maternal blood was Mean endogenous lipoprotein lipase activity in maternal blood was 0 371 ± 0 392/60 min. per ml; in cord blood, 0 365 ± 0-219; and in the newborns in Group I, 0 588 + 0-372 at the third hour after birth. In the control group, the mean value of lipoprotein lipase activity was 0 * 264 ± 121. Though maternal and cord blood were essentially comparable in lipase activity, the enzyme activity in this group of newborns showed a significant rise in the first few hours after birth. Lipoprotein lipase activity did not show any rise in the infants in Group II and remained in the same range (O288 ± 0 121) as that found in maternal blood and in cord blood. A significant difference was established in enzyme activity between the two groups of infants. Comments A rise in plasma free fatty acids and lipids in the first few hours after birth is an established fact (Rafstedt, 1955; Van Duyne and Havel, 1959) . The rise in plasma free fatty acids starts 30 minutes after birth, reaching a peak in the second hour and continuing at this peak until the end of the first month (Persson and Gentz, 1966) . Concomitantly the blood glucose falls significantly below cord blood levels. Various hormonal, neural, and enzymatic effects have been suggested as causing this hypoglycaemia in the newborn period. Hypoglycaemia or defective utilization of glucose by the cells is considered to lead, directly or indirectly, to raised free fatty acid levels in the newbom (Bragdon and Havel, 1954; Dole, 1956; Gordon and Cherkes, 1956; Bierman, Schwartz, and Dole, 1957; Driscoll and Hsia, 1958; Goodman and Gordon, 1958; Laurell and Christensson, 1958; Cornblath et al., 1965; Stimmler, Brazie, and O'Brien, 1963; Baird *Not all these two groups of newborns were sampled at 3 hours (see Table) , hence the numbers of points shown in the Figure for these two groups do not necessarily total 10 and 11, respectively.
and Farquhar, 1962; Nestel, 1964; Shelley, 1964; Glick et al., 1965; Melichar et al., 1965; Gerlini, Sbraccia, and Gerlini, 1966 Hypoglycaemia after an insulin load leads to an immediate increase in growth hormone (HGH) secretion in the adult. Acute starvation and exercise have a similar effect (Glick et al., 1965) . A correlation between plasma glucose levels and plasma HGH concentrations could not be established in the newborn (Cornblath et al., 1965) . However, the administration of insulin, even in the first few hours after birth, resulted in an increase in HGH levels. It is known that hyperglycaemia also causes a rise in HGH levels in the first 10 days of life. It has been suggested that the newborn reaction to hypo-or hyperglycaemia differs from that shown by the adult (Cornblath et al., 1965) . Laron et al. (1967) reported a manyfold increase in HGH levels of the newborn, compared to cord blood levels, occurring a few hours after birth. Hypoglycaemia was suggested as at least partly responsible for this increase. Laron et al. also reported a significant increase in FFA after birth. It has been shown that HGH leads to release of FFA, whereas the administration of glucose plus insulin or feedings suppressed this rise (Glick et al., 1965; Raben and Hollenberg, 1959) .
The enzyme system effective in lipoly ic processes is the lipases. The demonstration of a clearing factor which becomes active after the injection of heparin has led to many studies and a better knowledge of the characteristics of lipoprotein lipases (Hahn, 1943; Bragdon and Havel, 1954; Engelberg, 1958a; Sailer, Sandhofer, and Braunsteiner, 1961; Geday, 1966) . However, the presence of a spontaneous or endogenous lipoprotein lipase and its role in the breakdown of triglycerides in the chylomicra under normal conditions is still controversial. Some authors think that there is no lipoprotein activity in the plasma before exogenous heparin (Hogstedt and Lindquist, 1963) . Others, as a result of observations carried out in animals and humans, report the presence of an endogenous lipase similar to lipoprotein lipase produced after heparin (Jeffries, 1954a, b; Robinson, Jeffries, and French, 1954; Engelberg 1955 Engelberg , 1956 Engelberg , 1957 Engelberg , 1958b Cseh and Szabo, 1963; Sandhofer, Sailer, and Braunsteiner, 1964; Sailer, Sandhofer, and Braunsteiner, 1965; Geday, 1966) . The results obtained in this series of newborn infants appear to support the latter view.
Lipoprotein lipase activity has been reported to be low in pregnant women, in that the administration of heparin to pregnant women has not resulted in an increase in lipase activity Auerswald et al., 1965) . In our group of pregnant women, endo-, genous lipoprotein lipase activity was found to be comparable to that of the control group.
Endogenous lipoprotein lipase activity in cord blood was also in the same range as that of the normal controls, and comparable to values obtained on the mothers. Blood taken from the newborn infants in Group I at the third hour after birth showed a significant rise in endogenous lipoprotein lipase activity compared to maternal and cord blood levels (p < 0 025). Due to differences in methodology, it has not been possible to compare the absolute values obtained with those reported elsewhere. FFA levels were also found to be significantly increased at this time.
In the immediate newborn period, hypoglycaemia appears to be one of the main factors inducing a rise in free fatty acids. As stated above, a significant fall was noted in blood glucose levels in infants in Group I. On the other hand, the group of newborns in which blood glucose levels were raised by feeding glucose did not show a significant rise in their plasma FFA levels. Lipoprotein lipase activity in this group remained at the maternal and cord blood levels. These findings underline the important role of blood sugar levels on endogenous lipoprotein lipase activity, and also suggest that the rise in free fatty acids is probably due to endogenous lipoprotein lipase activity.
Another finding of interest was the increase in free fatty acids observed in infants in Group II. Plasma endogenous lipoprotein lipase activity remained at cord blood levels in this group. Though the increase in free fatty acids was not as great as that noted in Group I infants, the occurrence of a rise, however small, may indicate that tissue lipase activity is independent of plasma lipoprotein lipases.
HGH levels were not determined in this series of infants, and therefore our data provide no direct evidence for the view that hypoglycaemia in the newborn induces a release in HGH, thereby causing an increase in lipoprotein lipase activity. However, the relation observed among plasma glucose levels, HGH secretion, and plasma free fatty acids provides circumstantial evidence supporting the view that endogenous lipoprotein lipase activity acts as a link in these relationships.
Summary
Free fatty acids, glucose, and lipoprotein lipase activity were determined in the plasma of healthy pregnant women in the last stage of labour, in cord blood, and in the plasma of the newborns.
One group of newborns was left fasting and a second group was fed glucose (50 g./m.2) during the first 90 minutes after birth.
Endogenous lipoprotein lipase activity determined in the third hour after birth was significantly raised in the fasted group of newborns. The rise in free fatty acid levels was also more striking in the fasted group.
The findings supported the view that hypoglycaemia, directly or through the action of HGH, acts as the basic mechanism in the production of active endogenous lipoprotein lipase, and in the release of free fatty acids in the immediate neonatal period.
